Microbial biomass is increasingly used to predict respiration in soil organic carbon (SOC) 26 models. Its increased use combined with the difficulty of accurately measuring this variable 27 points a need to directly assess the importance of microbial biomass abundance for carbon (C) 28 cycling. To test the hypothesis that the initial microbial biomass abundance (i.e. biomass 29 abundance on new plant litter) is a strong driver of plant litter C cycling, we manipulated 30 biomass abundance by 10 and 100-fold dilution and composition using 12 source communities 31 on sterile pine litter and measured respiration in microcosms for 30 days. In the first two days of 32 microbial growth on fresh litter, a 100-fold difference in initial biomass abundance caused an 33 average difference in respiration of nearly 300%, but the effect rapidly declined to less than 30% 34 in 10 days and to 14% in 30 days. Parallel simulations with a soil carbon model, SOMIC 1.0, 35 also predicted a 14% difference over 30 days, consistent with the experimental results. Model 36 simulations predicted convergence of cumulative CO 2 to within 10% in three months and within 37 4% in three years. Rapid microbial growth likely attenuates the effects of large initial differences 38 in biomass abundance. In contrast, the persistence of source community as an explanatory factor 39 in driving differences in respiration across microcosms supports the importance of microbial 40 composition in C cycling. Overall, the results suggest that the initial abundance of microbial 41 biomass on litter is a weak driver of C flux from litter decomposition over long timescales 42 (months to years) when litter communities have equal nutrient availability. By extension, slight 43 variation in the timing of microbial dispersal to fresh litter is likely to be a minor factor in long-44 term C flux. 45 46 Importance 3 47
138 of soil chemistry effects. We then performed serial dilutions in PBS with NH 4 NO 3 (1 mg/mL 139 final concentration) to obtain 100-and 1000-fold dilutions of each source community. 140 141 Initial biomass estimation among 12 source communities 142
Our dilution approach allowed us to accurately determine relative variation in biomass 143 within a source community. To estimate biomass variation among source communities at the 144 beginning of the experiment, we used both DNA quantification and bacterial and fungal plate 145 counts. DNA extractions were performed with a PowerSoil 96-well plate DNA extraction kit 146 (Mobio, San Diego, CA, USA). The standard protocol was used with two exceptions: 1) 0.3 147 grams of material was used per extraction, and 2) bead beating was conducted using a Spex Pearson's correlations were used to assess correspondence between initial biomass 219 estimates (DNA quantification (qPCR), fungal plate counts, bacterial plate counts) and 220 respiration. To quantify the effects of initial biomass on cumulative respiration, we calculated the 221 difference in cumulative CO 2 produced in the highest compared to lowest dilution for each 222 source community at each timepoint and then calculated the average across the 12 source 223 communities. To test for differences across the treatments and estimate the variance explained by 224 each treatment in driving variation in univariate metrics (i.e. CO 2 production, richness, Shannon 225 diversity) we used a nested ANOVA design with inoculum type as the main fixed factor and 226 initial biomass as a nested factor within inoculum. The effects of initial biomass (10 -1 , 10 -2 , 10 -3 227 dilutions) and microbial community composition (i.e., the source community) on CO 2 production 228 were assessed during each measurement period (day 0-2, day 2-5, day 5-9, day 9-16, day 16-23, 229 day 23-30). The ANOVA analyses were conducted in the R software environment (v3.5.1) 230 [39] .To examine the effect of initial biomass on the temporal pattern of respiration, the average 231 "daily" CO 2 (i.e., the CO 2 measured at a given timepoint, not the cumulative CO 2 from the 232 beginning of the decomposition process) was calculated across the 12 source communities for 233 each level of initial biomass.
234
To assess the contribution of treatments in driving variation in bacterial and fungal 235 community composition, we performed a permutational multivariate analysis of variance 236 (PERMANOVA) [40] . As with the univariate version, this multivariate model included source 237 community type as the main fixed factor and initial biomass as a nested factor within community 238 type. We estimated the percent of variation that could be attributed to each significant term for 239 both the PERMANOVA (as described in [41] ) and ANOVA analyses [42] . To quantify the 240 relative variability in microbial composition within each dilution (i.e. 10 -1 , 10 -2 , and 10 -3 ), we Source soil DNA concentrations varied 50-fold, ranging from 0.5 to 25.9 ng/µL (average 263 = 11.072.7 ng/µL; Figure 1A ). Bacterial and fungal counts also varied widely among the source 264 soils ( Figure S1 ). Among the source communities cumulative CO 2 production ranged from 265 187.1 8.5 mg/g litter to 260.57.6 mg/g litter ( Figure 1B ). Cumulative respiration was not 266 significantly correlated with any measurement of initial biomass (DNA concentration, R 2 = -0.13, 267 P=0.68; fungal plate counts, R 2 = -0.05, P=0.87; bacterial plate counts, R 2 = 0.04, P=0.91). The 268 100-fold difference in initial biomass (10 -1 versus 10 -3 dilutions), created an average difference in 269 CO 2 of 289  66% at day 2. The difference in cumulative CO 2 declined to 25  21% by day 9.
270 Over the cumulative 30 day period, the large initial variation in biomass led to an average drop in 271 total CO 2 of only 14.1  2.1 %, ranging from 1.7 and 25.5% ( Figure 1C , Figure S2 ).
272
During the first two days of decomposition, respiration was strongly driven by the initial 273 biomass abundance and by initial community composition (nested ANOVA; initial 274 biomass[source community]: F 24,36 =13.7, P<0.001; source community: F 11,36 =30.3, P<0.001). In 275 that time interval, the two treatment factors explained 92% of estimated variation in CO 2 276 production, with the initial biomass explaining 52% and the source community explaining 40% 277 ( Figure 2 ). The effect of initial biomass attenuated rapidly; by day 16 (measurement interval:
278 days 9-16), initial biomass was not a significant driver of differences in CO 2 production across 279 microcosms. This trend persisted in the final two weeks, where source community remained the 280 only significant factor (nested ANOVA; initial biomass[source community]: F 24,36 =0.5, P=0.96; 281 source community: F 11,36 =6.4, P<0.001), accounting for ~50% of variation in CO 2 production 282 ( Figure 2 ).
283
Average daily respiration increased rapidly immediately following inoculation of pine 284 litter, peaked, and then decreased over time ( Figure 3 ). For communities with the highest initial 285 biomass level, the average daily respiration peaked by day 5, whereas respiration from 286 communities with the lowest initial biomass level peaked by day 9.
287 288 SOC modeling 289
The SOMIC model predicted a 14.4 % lower cumulative respiration after 30 days for 290 communities that began with a 100-fold lower abundance of microbial biomass (Figure 4a ). This 291 is consistent with the experimentally observed 14.1  2.1 % lower cumulative CO 2 for the 10 -3 292 treatment relative to 10 -1 . Extending the time scale, model simulations predicted convergence of 293 cumulative CO 2 to within 10% at three months and 3% at three years. Modeled respiration rates 294 peaked after 4.2 days and 9.5 days for communities with initial biomass levels of 1 and 1/100, 295 respectively ( Figure 4b ). The model showed that microbial biomass in the two treatments 296 gradually converged to a similar value over time. In the community with high initial biomass, 297 microbial biomass increased as decomposition began, reaching a maximum after twelve days, 298 whereas in the community with 1/100 initial biomass, microbial biomass continued to increase 299 until near the end of the 30 days (Figure 4c ). At 30 days the predicted microbial biomass in the 300 two communities differed by 21%.
301
302 Experiment 2: Dilution of initial biomass impacts microbial community diversity and 303 composition.
304
Although the second experiment included a two-week acclimation period to minimize 305 effects from potential pre-existing differences in the physiological state of the soil communities, 306 this did not alter respiration dynamics ( Figure S4 ). As expected, microbial community richness, 307 diversity, and composition differed between by the two source communities (Table S2 ). For both 308 source communities, changes in relative initial biomass led to significantly different bacterial 309 richness (nested ANOVA; F 4,12 =6.8, p=0.004) and fungal richness (nested ANOVA; F 4,12 =7.7, 310 p=0.002) in the microcosms at day 30. The richness pattern showed a consistent decline in 311 bacterial, but not fungal taxa by dilution (Figure 5a, b ). For each source community, decreased 312 initial biomass led to decreased bacterial diversity measured at the end of the 30-day litter 313 incubation (nested ANOVA; F 4,12 =50, p<0.001) (Figure 5c ), but did not alter fungal diversity 314 (nested ANOVA; F 4,12 =0.7, p=0.63) ( Figure 5d ). Furthermore, initial biomass significantly 315 altered bacterial composition (nested ANOVA; F 2,14 =6.3, p=0.001) (Figure 5e , Figure S5a ), but 316 not fungal community composition (nested ANOVA; F 2,14 =1.7, p=0.07) (Figure 5f , Figure S5b ). (Figure 4 ).
337
Attenuation of initial microbial biomass effects on litter decomposition was rapid in our 338 microcosm study under constant conditions. In our study, the effect of initial biomass differences 339 on cumulative respiration declined from an average 266% difference at day 2 to only 14% 340 difference by day 30. Parallel modeling predicted similar results with only a 14% difference at 341 day 30, declining to less than 4% over 3 years under constant environmental conditions. In 
